European background
The regulation of pharmaceutical prices has a long tradition in Western European countries and various solutions have been attempted in recent decades [4] . In the very first attempts, in large countries like France, Italy and Spain, prices were set on the basis of the main cost items borne by the pharmaceutical industry (e.g., manufacturing, marketing, research). These schemes were progressively abandoned, mainly because the domestic cost estimates at the onset of "multinationals' era" were too uncertain. Delocalization and globalization are also the main reasons for the crisis of the existing British scheme-the Pharmaceutical Price Regulation Scheme (PPRS)-which acts on the domestic profitability of each pharmaceutical firm [2] , without setting drug prices despite its name.
An approach based on grouping similar drugs was introduced in Germany in the late 1990s, then adopted in the Netherlands and is now applied in various forms in many European countries. It consists of setting the same 'reference price' for reimbursement to products considered therapeutically overlapping, based on either the domestic prices ('internal') or the foreign ones ('external') of already marketed products. Along with the often difficult decision on where to 'draw the line' around a reference group for different active substances [2] , the sensible strategy of clustering products of similar efficacy under the same price suffers two practical limits for widespread application. The first is implicit in the concept, since it requires the availability of domestic and/or foreign prices for already marketed similar drugs. The second is a consequence of the current uncertainty on many real prices both at national and international levels (see below).
A third potential approach for pricing new and innovative drugs (thus complementary to the previous one) is to 'monetize' their therapeutic 'added value' on the basis of economic models populated by short-term efficacy data and long-term cost estimates [2] . Announced some years ago in the UK, the value-based approach is a form of extension of reimbursement criteria based on multidisciplinary health technology assessment (HTA) [5] , with the drug price being the unknown in the economic model. Thus, it suffers all the intrinsic limits of HTAs [6] , further stressed by the need to use many uncertain estimates and doubtful assumptions for new drugs at market approval. In the end it may appear as much an art as a science [7] . Finally, a straightforward approach to exploit the purchasing power of health authorities to the full is competitive tendering. Recently extended from hospital services to community care in a few countries (e.g., Germany and the Netherlands) [1] , bids have to be designed in such a way that price competition can produce its effects [8] . Accordingly, many manufacturers should be able to tender and lots should include many products. Beyond the issue mentioned for reference pricing on where to draw the line for bidding similar drugs, two closely related drawbacks can arise with tendering. First, a few big companies could drastically cut prices, so as to push most competitors out of the market and gain dominant positions, with subsequently raised prices for themselves in the long run. Second, 'losers' are very likely to raise legal questions when big lots are tendered and the turnover is substantial. This is also why public tenders are still limited mainly to off-patent drugs in most European countries.
At present, the leading tendency for pricing in Europe is direct negotiation with the pharmaceutical industry [2] . Many domestic authorities strive for savings through price caps, expenditure ceilings, paybacks and confidential discounts. Some countries (e.g., Belgium, Luxembourg and the Netherlands) are even trying to increase their domestic purchasing power by getting together to negotiate prices with pharmaceutical companies [9] . All these strategies are administratively burdensome, possibly with costs even offsetting savings [10, 11] . Moreover, they can lead to different real prices for the same drug in the same country, making international price comparisons a puzzle. Finally, since any trade negotiation implies some confidentiality if it is to be effective and thus lacks transparency by definition, it is also hard to assess whether countries exploit their different purchasing powers to the best.
Discussion
Pharmaceutical expenditure, like anything else, is determined by two factors: prices and volumes. While nowadays the latter is easier for health authorities to monitor, using big databases, and-it is to be hoped-can be made more appropriate to patients' needs thanks to the work of health professionals [12] , the former seems to be increasingly out of control in a 'market failure' situation like pharmaceuticals [9, 13] . Prices are the correct means to match demand with supply only when there is scope for competition. When prices are set for many products through (unavoidably) arbitrary decisions, the result is a distortion of relative prices and thus irrational allocation of financial resources [14] . This happens today in most developed countries for pharmaceutical expenditures, with Europe being no exception.
On the demand side, the main goal of health authorities in highly developed countries is universal access to essential drugs, and possibly prompt access to new ones too [9] . On the supply side, the obvious goal of the pharmaceutical industry is to legally maximize profits through turnover, so as to guarantee high returns on investments [15] . In particular, companies are keen to maximize profits with similar prices across countries [9] , to discourage parallel imports.
The advocates for the pharmaceutical industry claim that high prices are needed to support the enormous expense of researching and developing new drugs [16] ; critics argue that the present huge profits can no longer be justified in the long run, since too many new drugs are launched with skyhigh prices, untenable even in high-income countries [17] . The pro-industry argument seems harder to accept in the light of the increasing shift by big companies from in-house development of new drugs to acquisition of small start-ups [9, 18] . This eventually shifts the risk from industry having to invest mainly on drug development, to governments and investors backing basic research. Not by chance, the published cost estimates for developing a new drug vary almost ten times from the lowest to the highest [19] . Then, aggressive marketing is still required to sell expensive medicines that often differ only marginally [18, 20] , with trendy 'personalized medicine' helping to create an ideal setting for price discrimination for new similar drugs [21] . Anticancer drugs can be considered an emblematic example of unsustainable prices [22] . Because of the emotive nature of cancer, health authorities find it hard to resist 'pleas' for reimbursement of new drugs, even when their efficacy is still marginal [13] . So, pharmaceutical companies have a clear incentive to invest in these drugs and health authorities spend an increasing share of pharmaceutical expenditure on very expensive end-of-life treatments, regardless of their low impact on survival (a few extra months at best) and quality of life (very severe side effects, without much relief of symptoms in life's final phases) [13, 15] . The typical marketing strategy of anti-cancer drugs is to launch them for late stage disease, with less demanding and shorter trials, then extending the indications to earlier stages [9] . Finally, since anti-cancer therapies are often more effective in combination, most new drugs result in a massive add-on cost.
Last but not least, sudden drug shortages and substantial price increases have been recently recorded even for many generics after company mergers and acquisitions [23] , further undermining the broad reputation of the pharmaceutical industry.
Alternative scenario
Here we envisage a radically different scenario for pharmaceutical pricing in European countries, to (re)establish an acceptable trade-off between public and private interests.
As discussed in previous commentaries [1] , we believe that pharmaceutical policy needs drastic changes, beginning from the start of a drug's life-cycle. First, a specific European agency for health products could be introduced to constrain the 'jungle' of pharmaceutical patents [3] . At present, the single national offices do not have knowledge of pharmaceuticals, by definition, and the European Patent Office (EPO) is a big executive body in no way legally bound to the EU and entirely funded by patent fees, thus totally out of control in a health perspective. The excess of discretion by the pharmaceutical industry in filing patents often generates an 'invention cascade' of patents even on the same drug, giving rise to many costly litigations, eventually a waste of money indirectly funded by pharmaceutical expenditures. Second, the regulatory tasks of the European Medicines Agency (EMA) should be expanded far beyond the present scope of preliminary assessments of efficacy and safety of new drugs [24] , to cover their therapeutic 'added value' compared to already existing therapies before market approval, thus making reimbursement policies more rational and homogeneous at national level.
After having decided what drugs are eligible for reimbursement according to their absolute and relative efficacy, their pricing could be drastically simplified by calculating unit costs for all prescribed drugs. First, reimbursable drugs could be classified in a limited number of therapeutic classes according to their indications. 1 Second, the first year's budget could roughly coincide with the historical expenditure of the previous year for each therapeutic class, to avoid any start-up shock; then smooth changes could be introduced by national authorities on a yearly basis, taking account of future drug listing/delisting and inflation/deflation. Third, the listed drugs could be further classified by patent protection (off-/on-patent) and manufacturing procedure (chemical/biological), to differentiate the unit costs reimbursed for each therapeutic class. 2 These two criteria are the only ones that can be objectively applied for differentiating the drugs' unit costs for reimbursement. Fourth, national authorities could reimburse pharmaceutical companies for all the defined daily doses prescribed, and their unit costs could be modified during the year, to respect the budget if the final volumes vary substantially from those initially budgeted. 3 Finally, health authorities could pay community pharmacies a fee-for-service per prescription at the end of the pharmaceutical chain, to recognize the public service provided, while pharmaceutical companies would be free to trade distribution margins with private wholesalers, as has happened for decades in countries like the NL and the UK [25] .
Comment
Pharmaceutical pricing has become increasingly challenging and politically unsustainable even in high-income European countries [26] . Although industry argues (not without reason) that health authorities could save huge amounts of money through spending reviews in other healthcare services (e.g., hospitals) [9] , rather than cutting pharmaceutical prices, this aim should not be considered an alternative to efficient pharmaceutical policy. Wastes in other health expenditure budgets do not justify double-digit profit margins of pharmaceutical firms, conversely mirrored by the scarcity (even absence) of bankruptcies. While the pharmaceutical industry has always been ready to adapt promptly to new market scenarios, health authorities still have difficulty steering companies' marketing strategies to play their role of 'third-party payers' better.
Unlike some authors [9, 26] , we think that sensible strategies, like reference pricing and incentives for health professionals to control prescriptions, are not enough to change direction. Yet, more recent strategies, such as value-based pricing and outcome-based agreements, have already demonstrated insurmountable limits [10, 11] , while full transparency of pharmaceutical costs is not achievable and that of prices not necessarily effective. To keep pharmaceutical expenditures under control and restore the fragile balance between public objectives of health authorities and private incentives of pharmaceutical industry, we are convinced that the pricing 'conundrum' needs to be tackled urgently with radical but also defensible and relatively easy-to-manage solutions. The underlying rationale of our proposal to stop setting arbitrary prices is the drastic reduction of their impact on pharmaceutical expenditures. Prices can hardly (if ever) be really right in a 'market failure' context, so their effect must be minimized, to limit the distortion of allocation of resources in pharmaceuticals, from upstream research investments to downstream health expenditures.
Assuming that all reimbursable drugs are equally essential for the population's health, including those that contribute to making life-threatening diseases chronic for years, and regardless of their dates of approval, rational budgeting should be given priority over irrational pricing, hopefully boosting drug consumption only related to health needs. Accordingly, the reimbursement of all prescribed ethical drugs through a limited number of standard unit costs per dose need not be considered necessarily taboo. Here we put forward a general proposal to stimulate debate on the question.
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